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(54) CONTROLLER OF REFORMER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a controller capable of 
maintaining a reforming reaction temp, at which a partial 
oxidation reforming reaction is adequately effected nearly 
constantly at a target temp. 

SOLUTION: This controller for a reformer reforms reforming 
fuel to fuel of a prescribed form by the reforming reaction 
accompanied by heat absorption and the partial oxidation 
reforming reaction accompanied by heat generation. The 
controller has an oxygen quantity determining means (step 1) 
for determining the quantity of the oxygen to be supplied for 
the purpose of the partial oxidation reforming reaction in 
accordance with the reforming fuel quantity for reforming the 
fuel to the fuel of the prescribed form, the theoretical heat 
absorption quantity in the reforming reaction accompanied by 
the heat absorption and the theoretical heat generation quantity 
in the partial oxidation reforming reaction. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the control unit of the reforming machine which reforms a reforming fuel to the fuel of a 
predetermined gestalt by the reforming reaction accompanied by endoergic, and the partial oxidation 
reforming reaction accompanied by generation of heat The amount of the oxygen supplied for said partial 
oxidation reforming reaction The control unit of the reforming machine characterized by having an amount 
decision means of oxygen to determine based on the reforming fuel quantity which should be reformed to 
the fuel of said predetermined gestalt, the amount of theoretical endoergic in the reforming reaction 
accompanied by endoergic [ said ], and the theoretical calorific value in said partial oxidation reforming 
reaction. 

[Claim 2] The control unit of the reforming machine according to claim 1 charactenzed by having further a 
delay amendment means to amend the amount of oxygen determined with said amount decision means of 
oxygen based on the time lag from supply of said reforming fuel to a reforming reaction. 
[Claim 3] The control unit of the reforming machine of claim 1 characterized by having further a 
temperature detection means to detect the temperature of the part which the reforming reaction of a 
reforming fuel produces, and a temperature compensation means to amend the amount of oxygen 
determined with said amount decision means of oxygen based on the detected temperature. 
[Claim 4] The control unit of the reforming machine of claim 1 characterized by to have further a command 
value setting means set up the command value which supplies the oxygen for a partial-oxidation reforming 
reaction, based on the amount of oxygen determined with a presumed means presume the supply quantity of 
state of the oxygen for said partial-oxidation reforming reaction to the part which the reforming reaction of 
said reforming fuel produces, and the oxygen-supply quantity of state presumed with this presumed means 
and said amount decision means of oxygen. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] this invention — reforming fuels, such as hydrocarbons, such as methyl alcohol, and 
water, — hydrogen — it is related with the equipment for controlling the partial oxidation reforming reaction 
in the reforming machine which uses together especially a partial oxidation reforming reaction about the 
reforming machine reformed to fuels of a desired gestalt, such as rich reformed gas. 
[0002] 

[Description of the Prior Art] The thing of a configuration of generating the reformed gas which reforms the 
mixed steam of a methanol and water and makes hydrogen a subject as this kind of a reforming machine is 
known. The reforming reaction in the reforming machine is a steam-reforming reaction which mainly 
produces hydrogen gas by the reaction of the methanol and steam which are expressed with the following 
formula. 

CH3 OH+H20->3H2+CO 2 (+CO)-49.5 (kJ/mol) -- (1) 

Therefore, since it is an elevated temperature comparatively, in order [ whose steam-reforming reaction of 
this is endothermic reaction and / whose activity temperature of a reforming catalyst is about 300 degrees 
C ] to make a reforming reaction continue, it is necessary to supply that heat of reaction. 
[0003] On the other hand, there is a partial oxidation reforming reaction which produces hydrogen by 
oxidation reaction as a reforming reaction of a methanol. This is exothermic reaction as expressed with the 
following formula. 

CH30H+1/202 ->2H2+CO 2+1 89.6 (kJ/mol) - (2) 

[0004] Since these steam-reforming reactions and a partial oxidation reforming reaction can be produced in 
parallel, endoergic [ in a steam-reforming reaction ] is suppliable with generation of heat of a partial 
oxidation reforming reaction. The so-called partial oxidation concomitant use type of such a fuel cell system 
is indicated by JP,7-57756,A. In invention indicated by this official report, after heating the air pressurized 
by the compressor by the heat exchanger, it introduces into a reforming machine and it is supposed that a 
partial oxidation reaction will be produced. However, about the amount of the air to introduce, it has not 
considered as the object of control especially. This is considered to be because for there to be [ therefore ] 
almost no fluctuation of a load for the so-called system of a non-portable type with the large-sized system 
indicated by the aforementioned official report. 
[0005] 

[Problem(s) to be Solved by the Invention] The amount of endoergic in a steam-reforming reaction differs 
from the calorific value in a partial oxidation reforming reaction greatly so that it may be known from the 
reaction formula shown above. Therefore, if each of these reactions arise about an one-mol methanol in 
coincidence, calorific value may increase, whenever [ catalyst temperature ] may become an elevated 
temperature superfluously, and the activity and endurance may fall. Moreover, if the partial oxidation 
reforming reaction is dull on the contrary, there is un-arranging [ more than which the temperature of a 
reforming catalyst falls and the amount of residual methanols and the amount of generation of carbon 
monoxide gas increase ]. 

[0006] Thus, though a partial oxidation reforming reaction is produced, abnormalities will be caused to a 
reforming reaction depending on extent of the reaction. Therefore, although it is necessary to control the 
partial oxidation reaction by the reforming machine of a partial oxidation concomitant use mold proper, in 
the conventional system indicated by the official report mentioned above, the concrete controlled system or 
the control approach for controlling a partial oxidation reaction are not recognized at all. Therefore, it was 
difficult for the temperature of which the temperature of the reforming section is required by the reforming 
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reaction with the conventional equipment mentioned above to maintain stably, and when changing the 
amount of a reforming fuel with fluctuation of the load in the energy conversion machine which consumes 
reforming fuels, such as a fuel cell, especially, temperature of the reforming section, such as temperature of 
a reforming catalyst, became unstable, consequently there was possibility of the quality of reformed gas 
deteriorating. 

[0007] This invention makes the above-mentioned situation a background, and is made, and it aims at 
offering a stably maintainable control unit to the temperature of which the temperature of the reforming 
machine which uses a partial oxidation reforming reaction together is required by the reforming reaction. 
[0008] 

[Means for Solving the Problem and its Function] It notes that a partial oxidation reaction arises according 
to the amount of oxygen introduced into the reforming section in order that this invention may attain the 
above-mentioned purpose. The inside of the amount required of the reforming fuel with which an endoergic 
reforming reaction and a partial oxidation reforming reaction are presented in the amount of oxygen, It is 
characterized by constituting so that it may determine based on the reforming fuel quantity with which the 
partial oxidation reforming reaction for which it opted based on the ratio of the amount of theoretical 
endoergic in an endoergic reforming reaction and the theoretical calorific value in a partial oxidation 
reforming reaction is presented. In the control unit of the reforming machine to which invention of claim 1 
more specifically reforms a reforming fuel to the fuel of a predetermined gestalt by the reforming reaction 
accompanied by endoergic, and the partial oxidation reforming reaction accompanied by generation of heat 
The amount of the oxygen supplied for said partial oxidation reforming reaction It is characterized by 
having an amount decision means of oxygen to determine based on the reforming fuel quantity which should 
be reformed to the fuel of said predetermined gestalt, the amount of theoretical endoergic in the reforming 
reaction accompanied by endoergic [ said ], and the theoretical calorific value in said partial oxidation 
reforming reaction. 

[0009] moreover, invention of claim 2 — the configuration of claim 1 — in addition, it is characterized by 
having further a delay amendment means to amend the amount of oxygen determined with said amount 
decision means of oxygen based on the time lag from supply of said reforming fuel to a reforming reaction. 
[0010] invention of claim 3 — the configuration of claim 1 — in addition, it is characterized by having further 
a temperature detection means to detect the temperature of the part which the reforming reaction of a 
reforming fuel produces, and a temperature compensation means to amend the amount of oxygen 
determined with said amount decision means of oxygen based on the detected temperature. 
[001 1] Invention of claim 4 in the configuration of claim 1 And in addition, a presumed means to presume 
the supply quantity of state of the oxygen for said partial oxidation reforming reaction to the part which the 
reforming reaction of said reforming fuel produces, It is characterized by having further a command value 
setting means to set up the command value which supplies the oxygen for a partial oxidation reforming 
reaction, based on the amount of oxygen determined with the oxygen supply quantity of state presumed with 
this presumed means, and said amount decision means of oxygen. 

[0012] Therefore, since the amount of the oxygen with which the business of a partial oxidation reforming 
reaction is presented is determined based on the amount, and the amount of theoretical endoergic and 
theoretical calorific value accompanying a reforming reaction of the reforming fuel which should be carried 
out reforming according to invention of claim 1 The temperature of the part which the amount of endoergic 
and calorific value accompanying a reforming reaction are made to balance, and a reforming reaction 
produces can be maintained to predetermined temperature, consequently a reforming reaction is advanced 
good, the fuel of high quality is obtained and the thing of it can be carried out. 
[0013] Moreover, since according to invention of claim 2 the amount of supply oxygen is amended 
according to the time delay of fluctuation of the reforming reaction accompanying fluctuation of the amount 
when the amount of a reforming fuel has fluctuation, the temperature of the part which a reforming reaction 
produces is maintained still more correctly, and the fuel of the high quality which changed the gestalt can be 
obtained. 

[0014] Since the oxygen supply with which oxidation reaction is presented is amended based on the 
temperature of the part which a reforming reaction produces according to invention of claim 3, the 
temperature of the part which a reforming reaction produces is controlled still more correctly, consequently 
a reforming reaction is stabilized, and the fuel of the high quality which changed the gestalt can be obtained. 

[001 5] And since in outputting the command signal for supplying the oxygen of the amount determined with 
the amount decision means of oxygen according to invention of claim 4 quantity of states, such as a supply 
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pressure of oxygen, are presumed and an oxygen supply command value is set up based on the estimate, the 
amount of supply of oxygen becomes exact, consequently a reforming reaction is stabilized, and the fuel of 
the high quality which changed the gestalt can be obtained. 

[0016] ' , . . . . , , 

[Embodiment of the Invention] This invention is explained based on the example shown in drawing below. 
First, the system which used the fuel cell as an energy conversion machine which changes into the energy of 
other gestalten the reformed gas which used the reforming machine which used a methanol and water as the 
reforming fuel as a reforming machine, and was produced from the reforming machine is explained. 
Drawing 2 shows the example typically and the reforming machine 2 is connected to the fuel electrode side 
of a fuel cell 1 . This reforming machine 2 reforms the mixture of the methanol and water which are a 
reforming fuel to the reformed gas which uses hydrogen and a carbon dioxide as a principal component, and 
is equipped with the heating unit 3 which heats a reforming fuel, the reforming section 4, and CO oxidation 

section 5. . , 

[0017] The heating unit 3 is constituted by the evaporator 7 which evaporates a reforming tuel witn tne 
combustion section 6 which it is [ section ] and generates the heat for heating and its heat for heating a 
reforming fuel and producing the mixed steam of a methanol and water. The thing of a configuration of 
oxidizing the thing and heating fuel of the structure of burning a heating fuel with a burner, according to a 
catalyst as the combustion section 6 etc. is employable. Therefore, the Ayr feed zone 10 which the pump 8 
which supplies the methanol which is an example of a heating fuel is connected through an injector 9, and 
supplies the air which is an example of susceptibility-of-substances-to-burn gas is formed in this combustion 
section 6. Specifically, this Ayr feed zone 1 0 is constituted by the air pump. 

[0018] Moreover, the pump 1 1 is connected to the evaporator 7 as a reforming fuel feed zone which supplies 
the mixed liquor of a methanol and water. And it is connected by this evaporator 7 and said combustion 
section 6 possible [ heat transfer by the heat exchanger 12 ]. 

[0019] Said reforming section 4 is constituted so that the reformed gas which uses hydrogen as a principal 
component mainly by the reforming reaction of a methanol may be generated. The reforming reaction is 
with the so-called steam-reforming reaction shown by the above-mentioned (1) formula, and the so-called 
partial oxidation reforming reaction shown by (2) formulas, since these reactions are produced, as shown in 
drawing 3 , activity temperature is established for the catalyst bed 41 which consists of a catalyst of the 
copper system which is about 280-300 degrees C in the chamber 42, and said evaporator 7 is connected to 
the feed hopper 43 of the chamber 42. Moreover, the partial oxidation Ayr supply pipe 44 which supplies 
oxygen for a partial oxidation reaction is connected to the feed hopper 43. And the air pump 13 is connected 
to this partial oxidation Ayr supply pipe 44. 

[0020] Moreover, the temperature sensors 46 and 47 which detect the temperature of a catalyst bed 41 and 
output a signal to a feed hopper [ of a chamber 42 ] 43 and exhaust port 45 side are arranged, respectively. 
Furthermore, the pressure sensor 48 is arranged at the exhaust port 45 side. 

[0021] The reforming reaction shown by the above-mentioned (1) type and (2) formulas is a reaction of an 
ideal condition, and since a carbon dioxide changes to a carbon monoxide reversibly, carbon monoxide gas 
mixes in reformed gas unescapable in fact. Since this carbon monoxide becomes the cause which carries out 
poisoning of the catalyst of the fuel electrode in a fuel cell 1, in order to remove this, CO oxidation section 5 
is formed This CO oxidation section 5 is equipped with the Ayr feed zone 14, and it is constituted by 
passing the reformed gas made to generate in the reforming section 4 so that the carbon monoxide contained 
in reformed gas may be oxidized by the oxygen in air, while having CO oxidation catalyst (not shown). 
[0022] On the other hand, a fuel cell 1 uses a poly membrane with proton permeability as an electrolyte as 
an example, forms a fuel electrode (hydrogen pole) 15 and an air pole (oxygen pole) 16 on both sides of the 
electrolyte membrane, connects many cells of such a configuration to a serial parallel, and is constituted. 
Each electrodes 15 and 16 are constituted by a diffusion layer and the reaction layer, and let the reaction 
layer in a fuel electrode 15 be the vesicular structure which made carbon support catalysts, such as platinum, 
its alloy, or a ruthenium. And said reforming machine 2 is opened for free passage by this fuel electrode 1 5, 
and the reformed gas which makes hydrogen gas a subject is supplied here. Moreover, the Ayr feed zones 
17, such as a pump, are connected to an air pole 16, and the oxygen for making it react with the hydrogen in 
reformed gas is supplied to it. . 
[0023] In addition, it connects with each electrodes 15 and 16 so that a dc-battery 18 and an inverter 19 may 
constitute a closed circuit as an external load. Moreover, the current sensor 20 is infixed in this closed 
circuit. Furthermore, the motor 21 is connected to the inverter 19. Let this motor 21 be a source of power for 
transit of a car. 
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[0024] The oxidation reaction through the ionization and the electrolyte membrane of hydrogen which are 
produced with the above-mentioned fuel electrode 1 5 is not produced about all the hydrogen gas supplied to 
the fuel cell 1, and the reaction effectiveness is dozens of %, therefore it is contained in exhaust gas from the 
fuel electrode 1 5 side, unused inflammable gas, i.e., hydrogen gas. In order to use this effectively, and to 
return the exhaust gas by the side of a fuel electrode 15 to said combustion section 6, the return tubing 22 is 
arranged at the condition of having opened a fuel cell 1 and the combustion section 6 for free passage. 
Moreover, the flow control valve 23 for controlling the flow rate of the gas which flows that interior is 
infixed in the pars intermedia of this return tubing 22. In addition, this flow rate value regulator valve 23 is 
constituted so that that opening may be controlled electrically. Furthermore, this return tubing 22 is 
constituted so that the gas which flows that interior can be discharged outside suitably, without supplying 
the combustion section 6. 

[0025] The electronic control (ECU) 24 for controlling the supply of a reforming fuel and the supply of 
partial oxidation Ayr to said evaporator 7 is formed. This electronic control 24 is the so-called 
microcomputer which makes a subject a processing unit (CPU), storage (RAM, ROM), and an input/output 
interface, and the output signal of said current sensor 20, the detecting signal of said temperature sensors 46 
and 47, and the detecting signal of said pressure sensor 48 are inputted as control data. And it calculates 
based on the data beforehand remembered to be these input data, a control signal is outputted to said pump 
1 1 and air pump 13, and the amount of supply of a reforming fuel and the amount of supply of partial 
oxidation Ayr are controlled. 

[0026] Explanation of fundamental actuation of the reforming machine 2 mentioned above supplies the 
mixed liquor of the methanol and water which are a reforming fuel to an evaporator 7 with the liquid supply 
pump 1 1 . on the other hand, a combustion methanol sprays on a combustion chamber 24 with an injector 9 - 
- having — or this - simultaneously — or the exhaust gas which changes to this and contains unused 
hydrogen gas is supplied from the return tubing 22. Moreover, air is supplied by the air pump 10 as 
susceptibility-of-substances-to-burn gas. The heating fuel and air which consist of this combustion methanol 
and/or unused hydrogen gas are oxidized under an oxidation catalyst, namely, it burns, and heat is 
generated. With the heat, mixed liquor evaporates and the mixed steam of a methanol and water arises. 
[0027] The mixed steam produced in the evaporator 7 is sent to the reforming section 4. The steam- 
reforming reaction of a methanol and water arises according to the copper system catalyst prepared in this 
reforming section 4, and the reformed gas which uses hydrogen gas and the choke damp as a principal 
component arises. Moreover, the partial oxidation reforming reaction of the air and the methanol which 
could come, simultaneously were supplied to the reforming section 4 from the air pump 13 arises. This 
partial oxidation reforming reaction is expressed with (2) types mentioned above, consequently hydrogen 
gas and the choke damp produce it. 

[0028] The steam-reforming reaction of a methanol is endothermic reaction, to this, by controlling a reaction 
so that the amount of endoergic and calorific value in these reactions become equal, since the partial 
oxidation reforming reaction of a methanol is exothermic reaction, the heat balance in the reforming section 
4 is made to balance, and the temperature of the reforming section 4 is maintained almost uniformly. 
Therefore, since there are no receipts and payments of the heat in the reforming section 4, the heat produced 
in said combustion section 6 is chiefly used for heating and evaporation of a reforming fuel. 
[0029] Theoretically, although the gas produced in the reforming section 4 is hydrogen gas and choke damp, 
carbon monoxide gas produces it only (about 1%) in fact. In case reformed gas passes CO oxidation section 
5, the greater part of this carbon monoxide gas reacts with the oxygen in the air supplied from the Ayr feed 
zone 14, and it serves as a carbon dioxide, in this way, hydrogen — while the reformed gas made into rich 
gas is sent to the fuel electrode 15 in a fuel cell 1 and produces a hydrogen ion and an electron in the 
reaction layer, the hydrogen ion penetrates an electrolyte membrane, reacts with oxygen by the air pole 16 
side, and produces water. Moreover, an electron produces power through an external load. 
[0030] In order to maintain almost uniformly the temperature in the reforming section 4 in the reforming 
process mentioned above, it controls as follows, the amount of oxygen of supply Ayr, i.e., amount, for a 
partial oxidation reforming reaction. Drawing 1 is a flow chart for explaining the example of control, and 
computes the amount of partial oxidation Ayr based on reforming fuel quantity (step 1). Since it is 
equivalent to the hydrogen capacity needed with a fuel cell 1, the reforming fuel quantity Fk (mol/s) is 
computed based on the load of a fuel cell 1 . 

[003 1] Moreover, the heat balance accompanying a reforming reaction balances by being as the amount of 
endoergic and calorific value at the time of reforming a methanol by steam reforming and partial oxidation 
reforming being shown in (1) type and (2) types which were mentioned above, carrying out partial oxidation 
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reforming of about 21% of the methanol supplied to the reforming section 4, and carrying out steam 
reforming of about 79% which remains. In order to carry out oxidation reforming of the one more-mol 
methanol, as shown in (2) types, 1/2-mol oxygen is needed. Therefore, the amount Fpo (1/s) of partial 
oxidation Ayr needed to the reforming fuel of Fk (mol/s) is calculated by the degree type. 
Fpo(l/s) =0.105xFk(mol/s) x22.4(l/mol) xl00/21x - 298/273, "100/21" is air content conversion of the 
amount of need oxygen, and is amendment of the volume at the time of making a room temperature into 25 
degrees C "298/273" here. 

[0032] Since there will be time amount for transportation of a reforming fuel and dynamic characteristics in 
an evaporator 7 by the time change of the reforming reaction accompanying it arises when changing the 
amount of a reforming fuel, amendment based on this is performed (step 21). First, amendment of the delay 
resulting from transportation of a reforming fuel is a time delay tO If it carries out, it will amend as 
Fpol=Fpo (t-tO). namely, time delay tO only - the value computed as an amount of Ayr at the former time is 
adopted as an amount of partial oxidation Ayr at present. Moreover, when the dynamic characteristics of an 
evaporator 7 is assumed to be first-order lag, it is Fpo2(l/s) =Fpo2oldxtau/(DT+tau) +FpolxDT/(DT+tau). 
It comes out. DT is a control period, and tau is an amount showing extent of the delay of first-order lag here, 
and Fpo2old is the hysteresis in front of 1 control period of Fpo2 further. 

[0033] Next, the amount of partial oxidation Ayr based on the temperature detected with the temperature 
sensor 47 by the side of the exhaust port 45 in the reforming section 4 is amended (step 3). If the example is 
shown, it will be Fpo3=Fpo2+Kpx(Trot-Tro)+ Kixsigma (Trot-Tro). 

It comes out. Here, it is Kp. And Ki It is a control parameter, Trot is the target temperature by the side of 
discharge of the reforming section 4, Tro is the temperature detected with the temperature sensor 47 further, 
and sigma (Trot-Tro) is the target temperature Ttot. It is the addition value of deflection with the detection 
temperature Tro. That is, by decreasing the amount of partial oxidation Ayr, and increasing the amount of 
partial oxidation Ayr, in being low on the contrary, when the detected discharge side temperature is high, the 
amount of partial oxidation Ayr is controlled so that the detected temperature turns into target temperature. 
[0034] Furthermore based on the temperature by the side of the input of the reforming section 4, the amount 
of partial oxidation Ayr is amended (step 4). Since degradation of a reforming catalyst becomes remarkable 
at the elevated temperature beyond predetermined temperature, this aims at preventing degradation of the 
catalyst resulting from a temperature rise. If the example is shown, the operation of Fpo4=KdecxFpo3 will 
amend the value calculated at step 3. Here, it is Kdec. It is the function of the temperature Tri (degree C) 
detected by the temperature sensor 46 by the side of the input 43 of the reforming section 4, and the value 
shown in drawing 4 as an example is adopted. A partial oxidation reforming reaction is controlled and the 
folding point temperature shown in drawing 4 is reduced by target temperature by whenever [ catalyst 
temperature ], when the reforming fuel vapor temperature which is a catalyst de-activation threshold by the 
abnormality elevated temperature, therefore is supplied to a catalyst bed 41 is high. In addition, an example 
of the temperature distribution in the catalyst bed 41 of the reforming section 4 is shown in drawing 3 as a 
reference value. 

[0035] And the amount Fpo4 of partial oxidation Ayr amended as mentioned above A command signal is 
outputted to an air pump 13 in order to supply the reforming section 4 (step 5). In that case, if the pressure 
by the side of the inflow of the reforming section 4 is high, since it is necessary to enlarge the output of an 
air pump 13, it is the following, and the command value over an air pump 13 is made and set up. First, with 
the pressure sensor 48 formed in the exhaust port 45 side of the reforming section 4, a pressure is detected 
and the pressure by the side of the feed hopper 43 of the reforming section 4 of partial oxidation Ayr is 
presumed based on the detection value. Therefore, this pressure is the supply quantity of state of the oxygen 
in this invention. And an air-pump command value is set up based on the map of the partial oxidation Ayr 
amount of supply and the air-pump command value which made the parameter the presumed pressure. An 
example of the map is shown in drawing 5 . Therefore, since the output of an air pump 13 becomes large 
according to it according to there being many amounts of the reforming fuel vapor supplied from an 
evaporator 7 to the reforming section 4 even if it is cases, like the pressure by the side of the feed hopper 43 
is high, the oxygen of the amount needed for a partial oxidation reforming reaction can be supplied the 
neither more nor less. 

[0036] Since the oxygen supply with which a partial oxidation reforming reaction is presented based on the 
amount of a reforming fuel, the amount of theoretical endoergic in a steam-reforming reaction, and the 
theoretical calorific value in a partial oxidation reforming reaction is set up according to the control unit 
concerning this invention as mentioned above, the amount of endoergic and calorific value in the reforming 
section 4 can balance, and that temperature can be maintained almost uniformly to target temperature. 
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Especially in the example mentioned above, since the amount of Ayr based on the temperature by the side of 
transportation of a reforming fuel, the amendment of the amount of Ayr based on the delay of a reaction, 
supply of the reforming section 4, and discharge is amended reforming effectiveness not only improves, but 
the amount of oxygen, i.e., extent of a partial oxidation reforming reaction, boiled for a partial oxidation 
reforming reaction becomes as a target, consequently the temperature of the reforming section 4 is set as the 
temperature which maintains a catalyst to an active state, and it can obtain the reformed gas of high quality. 
In the example furthermore mentioned above, since the command value over an air pump 1 3 is set up based 
on the pressure the supply part 43, i.e., feed hopper of the reforming section 4, side of partial oxidation Ayr 
was presumed to be, it can supply to the reforming section 4, Ayr of an amount, i.e., the oxygen, computed 
or amended, consequently the rate of a partial oxidation reforming reaction becomes exact, and the 
temperature of the reforming section 4 is maintained almost uniformly by target temperature. 
[0037] When the relation between this invention and the example mentioned above is explained here, the 
function of step 1 shown in drawing 1 is equivalent to the amount decision means of oxygen of claim 1, and 
the function of step 2 is equivalent to the delay amendment means of claim 2. Furthermore said temperature 
sensors 46 and 47 are equivalent to the temperature detection means of claim 3, and steps 3 and 4 are 
equivalent to a temperature compensation means. And about claim 4, the function of step 5 shown in 
drawing 1 is equivalent to a presumed means and a command value setting means. 

[0038] In addition, although the example mentioned above showed the example which applied this invention 
to the control unit for the reforming machine for supplying the gas used as a fuel to a fuel cell 1 , this 
invention is not limited to the example described above, and the equipment which supplies reformed gas can 
be chosen if needed. Moreover, although the methanol was shown as a reforming fuel, the reforming 
machine of this invention may be constituted so that other hydrocarbons may be reformed. Although the 
supply quantity of state of partial oxidation Ayr was made into the pressure by the side of supply of the 
reforming section in the example furthermore mentioned above, you may be other quantity of states, such as 
the rate of flow of Ayr. 

[0039] Moreover, although [ the above-mentioned example ] the pressure by the side of supply is presumed 
based on the pressure by the side of discharge of the reforming section, in this invention, carrying out direct 
detection of the pressure of the discharge part to the reforming section of partial oxidation Ayr is also 
included in presumption of the supply quantity of state of partial oxidation Ayr. It is good also as 
furthermore presuming the supply quantity of state of partial oxidation Ayr from the outlet pressure of the 
body of a reforming machine by this invention. 
[0040] 

[Effect of the Invention] Since the amount of the oxygen with which the business of a partial oxidation 
reforming reaction is presented is determined based on the amount, and the amount of theoretical endoergic 
and theoretical calorific value accompanying a reforming reaction of the reforming fuel which should be 
carried out reforming according to invention of claim 1 as explained above The temperature of the part 
which the amount of endoergic and calorific value accompanying a reforming reaction are made to balance, 
and a reforming reaction produces can be maintained to predetermined temperature, consequently a 
reforming reaction is advanced good, the fuel of high quality is obtained and the thing of it can be carried 
out. 

[0041] Moreover, since according to invention of claim 2 the amount of supply oxygen is amended 
according to the time delay of fluctuation of the reforming reaction accompanying fluctuation of the amount 
when the amount of a reforming fuel has fluctuation, the temperature of the part which a reforming reaction 
produces is maintained still more correctly, and the fuel of the high quality which changed the gestalt can be 
obtained. 

[0042] Since the oxygen supply with which oxidation reaction is presented is amended based on the 
temperature of the part which a reforming reaction produces according to invention of claim 3, the 
temperature of the part which a reforming reaction produces is controlled still more correctly, consequently 
a reforming reaction is stabilized, and the fuel of the high quality which changed the gestalt can be obtained. 

[0043] And since in outputting the command signal for supplying the oxygen of the amount determined with 
the amount decision means of oxygen according to invention of claim 4 quantity of states, such as a supply 
pressure of oxygen, are presumed and an oxygen supply command value is set up based on the estimate, the 
amount of supply of oxygen becomes exact, consequently a reforming reaction is stabilized, and the fuel of 
the high quality which changed the gestalt can be obtained. 
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[Procedure revision] 
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[Procedure amendment 1] 

[Document to be Amended] Specification 

[Item(s) to be Amended] Claim 

[Method of Amendment] Modification 

[The contents of amendment] 

[Claim(s)] 

[Claim 1] 

In the control unit of the reforming machine which reforms a reforming fuel to the fuel of a predetermined 
gestalt by the reforming reaction accompanied by endoergic, and the partial oxidation reforming reaction 
accompanied by generation of heat, 

The control unit of the reforming machine characterized by providing the following An amount decision 
means of oxygen to determine the amount of the oxygen supplied for said partial oxidation reforming 
reaction based on the reforming fuel quantity which should be reformed to the fuel of said predetermined 
gestalt, the amount of theoretical endoergic in the reforming reaction accompanied by endoergic [ said ], and 
the theoretical calorific value in said partial oxidation reforming reaction A delay amendment means to 
amend the amount of oxygen determined with said amount decision means of oxygen based on the time lag 
from supply of said reforming fuel to a reforming reaction 
[Claim 2] 

In the control unit of the reforming machine which reforms a reforming fuel to the fuel of a predetermined 
gestalt by the reforming reaction accompanied by endoergic, and the partial oxidation reforming reaction 
accompanied by generation of heat, 

The control unit of the reforming machine characterized by providing the following An amount decision 
means of oxygen to determine the amount of the oxygen supplied for said partial oxidation reforming 
reaction based on the reforming fuel quantity which should be reformed to the fuel of said predetermined 
gestalt, the amount of theoretical endoergic in the reforming reaction accompanied by endoergic [ said ], and 
the theoretical calorific value in said partial oxidation reforming reaction A temperature detection means to 
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detect the temperature of the part which the reforming reaction of a reforming fuel produces A temperature 
compensation means to amend the amount of oxygen determined with said amount decision means of 
oxygen based on the detected temperature 
[Claim 3] 

In the control unit of the reforming machine which reforms a reforming fuel to the fuel of a predetermined 
gestalt by the reforming reaction accompanied by endoergic, and the partial oxidation reforming reaction 
accompanied by generation of heat, 

The control unit of the reforming machine characterized by providing the following An amount decision 
means of oxygen to determine the amount of the oxygen supplied for said partial oxidation reforming 
reaction based on the reforming fuel quantity which should be reformed to the fuel of said predetermined 
gestalt, the amount of theoretical endoergic in the reforming reaction accompanied by endoergic [ said ], and 
the theoretical calorific value in said partial oxidation reforming reaction A presumed means to presume the 
supply quantity of state of the oxygen for said partial oxidation reforming reaction to the part which the 
reforming reaction of said reforming fuel produces A command value setting means to set up the command 
value which supplies the oxygen for a partial oxidation reforming reaction based on the amount of oxygen 
determined with the oxygen supply quantity of state presumed with this presumed means, and said amount 
decision means of oxygen 
[Procedure amendment 2] 
[Document to be Amended] Specification 
[Item(s) to be Amended] 0008 
[Method of Amendment] Modification 
[The contents of amendment] 
[0008] 

[Means for Solving the Problem and its Function] 

It notes that a partial oxidation reaction arises according to the amount of oxygen introduced into the 
reforming section in order that this invention may attain the above-mentioned purpose. The inside of the 
amount required of the reforming fuel with which an endoergic reforming reaction and a partial oxidation 
reforming reaction are presented in the amount of oxygen, It is characterized by constituting so that it may 
determine based on the reforming fuel quantity with which the partial oxidation reforming reaction for 
which it opted based on the ratio of the amount of theoretical endoergic in an endoergic reforming reaction 
and the theoretical calorific value in a partial oxidation reforming reaction is presented. In the control unit of 
the reforming machine to which invention of claim 1 more specifically reforms a reforming fuel to the fuel 
of a predetermined gestalt by the reforming reaction accompanied by endoergic, and the partial oxidation 
reforming reaction accompanied by generation of heat An amount decision means of oxygen to determine 
the amount of the oxygen supplied for said partial oxidation reforming reaction based on the reforming fuel 
quantity which should be reformed to the fuel of said predetermined gestalt, the amount of theoretical 
endoergic in the reforming reaction accompanied by endoergic [ said ], and the theoretical calorific value in 
said partial oxidation reforming reaction, It is characterized by having a delay amendment means to amend 
the amount of oxygen determined with said amount decision means of oxygen based on the time lag from 
supply of said reforming fuel to a reforming reaction. 
[Procedure amendment 3] 
[Document to be Amended] Specification 
[Item(s) to be Amended] 0009 
[Method of Amendment] Modification 
[The contents of amendment] 
[0009] 

Moreover, invention of claim 2 sets a reforming fuel to the control unit of the reforming machine reformed 
to the fuel of a predetermined gestalt by the reforming reaction accompanied by endoergic, and the partial 
oxidation reforming reaction accompanied by generation of heat. An amount decision means of oxygen to 
determine the amount of the oxygen supplied for said partial oxidation reforming reaction based on the 
reforming fuel quantity which should be reformed to the fuel of said predetermined gestalt, the amount of 
theoretical endoergic in the reforming reaction accompanied by endoergic [ said ], and the theoretical 
calorific value in said partial oxidation reforming reaction, It is characterized by having a temperature 
detection means to detect the temperature of the part which the reforming reaction of a reforming fuel 
produces, and a temperature compensation means to amend the amount of oxygen determined with said 
amount decision means of oxygen based on the detected temperature. 
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[Procedure amendment 4] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0010 

[Method of Amendment] Modification 

[The contents of amendment] 

[0010] 

In the control unit of the reforming machine to which invention of claim 3 reforms a reforming fuel to the 
fuel of a predetermined gestalt by the reforming reaction accompanied by endoergic, and the partial 
oxidation reforming reaction accompanied by generation of heat An amount decision means of oxygen to 
determine the amount of the oxygen supplied for said partial oxidation reforming reaction based on the 
reforming fuel quantity which should be reformed to the fuel of said predetermined gestalt, the amount of 
theoretical endoergic in the reforming reaction accompanied by endoergic [ said ], and the theoretical 
calorific value in said partial oxidation reforming reaction, A presumed means to presume the supply 
quantity of state of the oxygen for said partial oxidation reforming reaction to the part which the reforming 
reaction of said reforming fuel produces, It is characterized by having a command value setting means to set 
up the command value which supplies the oxygen for a partial oxidation reforming reaction, based on the 
amount of oxygen determined with the oxygen supply quantity of state presumed with this presumed means, 
and said amount decision means of oxygen. 
[Procedure amendment 5] 
[Document to be Amended] Specification 
[Item(s) to be Amended] 001 1 
[Method of Amendment] Deletion 
[The contents of amendment] 

[Procedure amendment 6] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0012 

[Method of Amendment] Modification 

[The contents of amendment] 

[0012] 

According to invention of claim 1, therefore, the amount of the oxygen with which the business of a partial 
oxidation reforming reaction is presented Since it is determined based on the amount, and the amount of 
theoretical endoergic and theoretical calorific value accompanying a reforming reaction of the reforming 
fuel which should be carried out reforming and the amount of supply oxygen is amended according to the 
time delay of fluctuation of the reforming reaction accompanying fluctuation of the amount of a reforming 
fuel While the temperature of the part which the amount of endoergic and calorific value accompanying a 
reforming reaction are made to balance, and a reforming reaction produces is maintainable to predetermined 
temperature The fuel of the high quality which the temperature of the part which a reforming reaction 
produces was maintained still more correctly, consequently the reforming reaction was advanced good, and 
changed the gestalt is obtained, and the thing of it can be carried out. 
[Procedure amendment 7] 
[Document to be Amended] Specification 
[Item(s) to be Amended] 0013 
[Method of Amendment] Deletion 
[The contents of amendment] 

[Procedure amendment 8] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0014 

[Method of Amendment] Modification 

[The contents of amendment] 

[0014] 

According to invention of claim 2, the amount of the oxygen with which the business of a partial oxidation 
reforming reaction is presented Since the oxygen supply with which oxidation reaction is presented is 
amended based on the temperature of the part which is determined based on the amount, and the amount of 
theoretical endoergic and theoretical calorific value accompanying a reforming reaction of the reforming 
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fuel which should be carried out reforming, and a reforming reaction produces The temperature of the part 

which a reforming reaction produces is controlled still more correctly, consequently a reforming reaction is 

stabilized, and the fuel of the high quality which changed the gestalt can be obtained. 

[Procedure amendment 9] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0015 

[Method of Amendment] Modification 

[The contents of amendment] 

[0015] 

According to invention of claim 3, and the amount of the oxygen with which the business of a partial 

oxidation reforming reaction is presented It is determined based on the amount, and the amount of 

theoretical endoergic and theoretical calorific value accompanying a reforming reaction of the reforming 

fuel which should be carried out reforming. Moreover, since in outputting the command signal for supplying 

the oxygen of the amount determined with the amount decision means of oxygen quantity of states, such as 

a supply pressure of oxygen, are presumed and an oxygen supply command value is set up based on the 

estimate The amount of supply of oxygen becomes exact, consequently a reforming reaction is stabilized, 

and the fuel of the high quality which changed the gestalt can be obtained. 

[Procedure amendment 10] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0024 

[Method of Amendment] Modification 

[The contents of amendment] 

[0024] 

The oxidation reaction through the ionization and the electrolyte membrane of hydrogen which are produced 
with the above-mentioned fuel electrode 15 is not produced about all' the hydrogen gas supplied to the fuel 
cell 1, and the reaction effectiveness is dozens of %, therefore it is contained in exhaust gas from the fuel 
electrode 15 side, unused inflammable gas, i.e., hydrogen gas. In order to use this effectively, and to return 
the exhaust gas by the side of a fuel electrode 15 to said combustion section 6, the return tubing 22 is 
arranged at the condition of having opened a fuel cell 1 and the combustion section 6 for free passage. 
Moreover, the flow control valve 23 for controlling the flow rate of the gas which flows that interior is 
infixed in the pars intermedia of this return tubing 22. In addition, this flow control valve 23 is constituted 
so that that opening may be controlled electrically. Furthermore, this return tubing 22 is constituted so that 
the gas which flows that interior can be discharged outside suitably, without supplying the combustion 
section 6. 

[Procedure amendment 11] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0037 

[Method of Amendment] Modification 

[The contents of amendment] 

[0037] 

When the relation between this invention and the example mentioned above is explained here, the function 

of step 1 shown in drawing 1 is equivalent to the amount decision means of oxygen of this invention, and 

the function of step 2 is equivalent to the delay amendment means of this invention. Furthermore said 

temperature sensors 46 and 47 are equivalent to the temperature detection means of this invention, and steps 

3 and 4 are equivalent to a temperature compensation means. And the function of step 5 shown in drawing 1 

is equivalent to the presumed means of this invention, and a command value setting means. 

[Procedure amendment 12] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0040 

[Method of Amendment] Modification 

[The contents of amendment] 

[0040] 

[Effect of the Invention] ,1.1.1. 
As explained above, according to invention of claim 1, the amount of the oxygen with which the business ot 
a partial oxidation reforming reaction is presented Since it is determined based on the amount, and the 
amount of theoretical endoergic and theoretical calorific value accompanying a reforming reaction of the 
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reforming fuel which should be carried out reforming and the amount of supply oxygen is amended 
according to the time delay of fluctuation of the reforming reaction accompanying fluctuation of the amount 
of a reforming fuel While the temperature of the part which the amount of endoergic and calorific value 
accompanying a reforming reaction are made to balance, and a reforming reaction produces is maintainable 
to predetermined temperature The fuel of the high quality which the temperature of the part which a 
reforming reaction produces was maintained still more correctly, consequently the reforming reaction was 
advanced good, and changed the gestalt is obtained, and the thing of it can be carried out. 
[Procedure amendment 13] 
[Document to be Amended] Specification 
[Item(s) to be Amended] 0041 
[Method of Amendment] Deletion 
[The contents of amendment] 

[Procedure amendment 14] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0042 

[Method of Amendment] Modification 

[The contents of amendment] 

[0042] 

According to invention of claim 2, the amount of the oxygen with which the business of a partial oxidation 

reforming reaction is presented Since the oxygen supply with which oxidation reaction is presented is 

amended based on the temperature of the part which is determined based on the amount, and the amount of 

theoretical endoergic and theoretical calorific value accompanying a reforming reaction of the reforming 

fuel which should be carried out reforming, and a reforming reaction produces The temperature of the part 

which a reforming reaction produces is controlled still more correctly, consequently a reforming reaction is 

stabilized, and the fuel of the high quality which changed the gestalt can be obtained. 

[Procedure amendment 1 5] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0043 

[Method of Amendment] Modification 

[The contents of amendment] 

[0043] 

According to invention of claim 3, and the amount of the oxygen with which the business of a partial 
oxidation reforming reaction is presented It is determined based on the amount, and the amount of 
theoretical endoergic and theoretical calorific value accompanying a reforming reaction of the reforming 
fuel which should be carried out reforming. Moreover, since in outputting the command signal for supplying 
the oxygen of the amount determined with the amount decision means of oxygen quantity of states, such as 
a supply pressure of oxygen, are presumed and an oxygen supply command value is set up based on the 
estimate The amount of supply of oxygen becomes exact, consequently a reforming reaction is stabilized, 
and the fuel of the high quality which changed the gestalt can be obtained. 



[Translation done.] 



http://www4.ipdl.ncipi.go.jp/cgi^ 12/16/2005 



mn*mmff (jp) (12) & ffi 45 ^ ^ (a) (ii)^iwaH^ss# 

#$§2000-53403 
(P2000 - 53403A) 

(43)&WB ¥l£l2#2 J322 B (2000.2.22) 

(51)Inta.' ISSUED FI f-73-h*(##) 

C01B3/38 C01B 3/38 4GO40 

H0 1M 8/06 H0 1M 8/06 G 5H0 2 7 



m&m& »3ft3i©&4 OL (± 8 H) 



(2i)tag»# 


&S710-219470 


(71)fflSA 


000003207 










(22)ffigiB 


5F«10^8H3B(1998.8.3) 




S*]J&gBTfr h 3 ^BI 1 Sffl 






(72)&9!# 










a»K*Htpha^iirri#« ha^gft 














(72) %mm 
























(74)«3A 


100083998 








SE22 jt* 











(54) [SSHi©***] 3feSgg«^l®SB 



(57) [mm 

K&fc-rs^ ftsomit mmmzft ~-> ftfcsosr- 



SBtfSSfbiTSgHi 



ecSSBMS© SSlc «fc S ft IE 



c tup 



(2) 



¥fffl 2000-53403 



Egf fi©»tto*»» fcefcK-t- S -< # i mils® 

[ff*S2] iiwat**fcjfc#»-eft£$;h.fc»** io 
[St*® 3] Bk«IB*KoekltKl£:w±t 

C H 3 OH + H2 0-*3H2 +CO2 
(1) 

efelftt^rosttta*^ 3 0 o , cgg©tt:tfci$i«5ia-c-fc?> 

CH3 OH+l/202 -»2H2 +C 
(2) 

[0 0 0 4] cixe>«)*iRftekKRliSi»iM»{b3fcRK 
JSt£MfTLT£C£-fr5r <t#T'f 5;o>fb, zki££l8fe 30 

i/7fA;6*\ #^sp7- 5 7 7 5 6 -§-£r«lc:12*££*VT 

AU fB#8HtsRj£:&£i:£-B:3, tLtV^. LA 1 

-> ^ A ^ ^> 5 S ^ M t M W ^ d -> ^. A *f ^ 

cot® toft- 5 „ 
[0 0 0 5] 

[»W**«BltUJ: 5ti-6IMil'±t^LfcKJCSa»e> 
£U-5ii";ft,tf, ^4^#<^oTM^)fi*/6 5 i®*Jt- 



[0 0 0 1] 

[0 0 0 2] 

5 0 

(+CO) ~49. 5 (kj/mol) 

[0003] t< * y -/ko&kkjC £ lt\ BMfc 

D2 +189.6 (kj/mol) 

*(D£/&fias#< ft5*«<fr#*>S. 
[0 0 0 6] r.^J:5^«5>IMkiSkK»5*r±CS*S 

irfcft*., -tofcfcfc:* «B5MWb»fflSOBfeft» 

WC««pt5:t^H!l'efc^ »U:«W«*ft if 

ftifttft«<0iB£tf*ftj£fcft?K 
fpf^iTt a ft if <£> pftBtt* o fc 0 
[0 0 0 7] n<Z>38Wtt±|E^>*1t«:Hf*^UTft*n 

: [ .0 0 0 8] 



(3) 



4#BB 2000-53403 



3 

So 

[0 0 0 9] 4fc»#^2 0>329ifi. 

-rsk^-cfeSo . 20 

[ooio] Hf#JS 3 *>3B9iti\ i (Dffim^lmx. 

[0011]* LTlt*^4 <D&Wte, ff*3g i 

*RJ^5*IMMtR**Ri: 4rJEfc«;lTV*a r £ 
IS <hi"S £>s D 
[0012] L^oT»*3S J:ixtf, ffl5> 

So 

[0013] *fcMf*3S2 03SM^ < fcjxtf, acK«S»^ 
[0 0 14] »*:«3^3&Mtc:j:ixtf, ^KRiS^^C 



LfcS5p D pfC^fr£*#S w £ *s-c# So 

[0015] *\,xn*BL4v>&9i\z.i:tia % &mm&: 

tSo 

[0 0 16] 

[»iP!0>lll(S*>»ttl of \zz<D#W$:m\^1rM:ftm 

KHtMLioiWIll^ &K»2*Ha*S;h/0* 
So ^<£>&ff2ff2fi. BfeK«S»"C-*>S^^y— /u^Tkt 

k. &W&4k, CO»<b«S5 £Srfltx.TV^ 0 

[0 0 1 7] ijo#&«$3te, BkJMR»*r*p|l!lu-c^^y — 

So t©I*»6tLm ftU»«S»Sr^— t-tJ:oT 
1tZMl&<Dh<Otek*&mm'tZZkfcX$Z 0 Lfc^o 
£ffc*&i-s*K>-:/8 aw y^x ^ * 9 Zfr tTt^^ 
*&«pi oasRW-fcih/rv^o r<7>^r— w^gpi oua 
[0018] ^^i, Jg»SP7jzfi % ^ >?y— /ukTkkco 

2^J:oT^»eap^^B^5ittsi^rv^ 

So 

[0 0 1 9] llWBBfcfttM tt, ±t LT/ ^y— /u^Bfe 
(1) a-C*Stt5V^«)S*«E«tairRJEEi:. (2) 

Mft^j^tf 2 8 0-30 Otgft^Wttl^P)^ 
l^^-^W<-4 2rt^R*te>*LT*3 0, -t 
(D^-r 4 2 ^tt«&n 4 3 dffilBJK&flS 7 ^«MK$ 



5 



(4) 



#BB 2000-5340 

6 



[0 0 2 0] ft^-4 2(Oft»P4 3il(ift 

So S&ICSMBP4 SflBfcli. JE^irV^4 8#BE«£ 

[0021] ±IEco (i) S;*3J:^ (2) St-c«i-eMt 

ftt^s. rwcoKtefflssrt:, coiw (m^it 
T) 1 4 Sr«;tT*5 

[0 0 2 2] — «SJR.«*1 fct, — LT X h 
*A/-C*R»« (**«) l 5tS*i (KM) l 6<h 
T»^*iXTV^o ^lil 5, 16(1 mwtmtfrifc 

^fc^H 6 ten #^ftif03ir— fw&»i 7^ 
JgittSi-u BfeK^^^TkStl^S/SS^^ftoK** " 

[0 0 2 3] 4*5, #ffil5, 1 6 \Zfc s ftUfrffi k 30 
8-W>v<— * 1 9^BH[HlKtr«IA-t" 

H ^e— ^2 l^glttSixTV^So rco^—^ 2 1 n 

[0 0 2 4] ±|EW«MB|«1 ST'iC^Tki^^tWb 
*5J:W«»K«Sr^U^KftKlCf4. 1 ^(Klft 

Vtz7kmtfx<D±x\^\,^xtkCZ>WiXfcfj:< , -t<^S 

mmmi tmrnne t&m»\*itftiR\zmw:£tix\,> 

StLTV^5 0 so 



[0025] fuis^%gi5 7 \cM^z&wmm<nm&*>& 

CU) 2 4&W!rtbtlX\,*Z> 0 r^SMi2 4 

n «»*bssb (cpu) tmmmm (ram, ro 

M) kAttit)^ — ? *-Xk&±&k-fZ>\,^t>«PZ> 

m«Eir>i^2 0<7>ffi*ifI^-<K WlE^gir 4 6, 4 
7 0«afS#i:, fflfaJE*1r>^4 8 0«mj«#tj6«A 

to«t^M^r-^ft^i^jit§ J: 5 left 
[0 0 2 6] _L5$ LfcfifelS 2 0>£*ttfc»m::ov 

^fr\zm^xm*m*mjf**^t*wtf*&)) ?-^<g 

^BMb*«EoT^K{bSlSL^ rfcfrfeMMSU ^£r3£ 
[0 0 2 7]. SgfSSff 7 X± Ctzm&M%Lte. 4 K 

&btiz> 0 - wsfgn 4 kin** btitzm&f&miz iot 

iV-K^bK^^Sr^^ii-sekW^^isSo 
$ t ^ * y k <D&ftmfc&KBU&&± z 

[0028] y ^ y -/^<o*fi«8kflRjSttKJ»KJC-c 

ft«4-e<oJKWR^S:/<7^^Sli:, BklttB4(0lftflC* s « 
^-^Ci^^HSc U^oTBfeK«P4T^fR<OffiA 

[0 0 2 9] 8tftaiS4-C*C**^tt. MWl:(i, 

iMbK*^"C*)S3ft^ *K^tt— K{b«* 

w*^«, 5feK^^dscoK^5*riiiSi-5K^r 

'&j&mx*m**^km*k&£.KZkki>\^ -^0* 



(5) 



&m 2000-5340 



[00 30] ±aLfc&«iSSTW3fc««U »d*5ltSi& 
ttii-S O^S^l) o *05fcff»M;Fk (mol/s) 

[0 0 3 1] ^tz, * * S-;\'t:&m%&W&£T&®ft 

mt&mz iotas \.tzm^<o^mM t t «u 

Su^L*: (i) ^fcj:r/ (2) *fc^-ri*5 9-efc!9 % 
•5M*fb*«U *»o«-5»7 9%4r*»ftBkKi-Sw 
i ^<z>^ ^ y-zufelMbBWt-rsfcfe^tt. (2) 

fc^otFk (mol/s) oefe««Sff^»LTiK*t-r5 

SM>&fb^T-*F P o (l/s) te, &5£T^£><b*L5 0 20 

Fpo (l/s) =0.105XFk (mol/s) X22.4 (l/mol) XI 
00/21 X298/273 

rrT\ rioo/2ij tt£«IK»*02«l&!E-c*> 9 . 

*fc T298/273J I4*iftfc 2 5 Lfc»^<D«ca<D*| 
[0 0 3 2] SIWtDt^^^^^i^, ^nf-# 

«S**«>*fci3HcfiH"t-5aiix©*tE»4, »hJ#ffllS:tO t 30 
Fpol = Fpo(t-tO) 

fc LTfiIEi-3 0 -t-*fo*>, iftW#IHJtO Wf 
jR<D;cT-*£ bTimiS*L5«[*r»^jR<0»5»Mb3i 
7-iiUlitS 0 *fc, JK*»7 0»«^«:-a: 

Fpo2(l/s) = Fpo2oldX T / (DT+r) + FpolXD 
T/ (DT+ r) 

iltt^j5tt(^S*4:*-1-*"C*>»5, $e>t-Fpo2old»iF 40 
[0 0 3 3] otffc, ftim4-CO»tllQ4 

ir>-^4 7-c*mufcja«^*^<»»BMb3.r— *<o 

Fpo3=Fpo2+KpX (Trot~Tro) + KiX£ (Trot 
-Tro) 

^CfcSo r^T% Kp *3<fctfKi fiii/^^-^ffc 
9, Trottt»Jt«4(D#ffl«-C©B«ia«'C*>9. $ 
fefcTrottME-fc^lM 7TlftWS*Lfc**T*>9, * 
UE (Trot-Tro) ttHflHaftTtot irttffiiBflETr so 



atttffti^teictt. »j>iWb3ir-*Sr«/>$^ * 

fcR»(cffiv^4»^^tt»»IMb3:r-*S:ii*$-&s r 
tic**)* *UJSnfca«tfB«ffl«i:ftS < t5^»» 
»b^T-*S:*»i-S 0 
[0 0 3 4] Se>t-efeSf«B4<oaEAPiB<ota*ti:S<Jv^ 

I*. »K^^^b*Bf*iaftK±oiB«T»*^ft* 
<OT\ fflft±#(cjeB-rSttfflE<0^b*6SJl:i-5rtS: 

Fpo4=KdecX Fpo3 

(DmWlzx <9> * ^ 3 T*3ft M £ MiE-f 5 D 

T% Kdec fiMfcW8P4<D«cAn 4 3 ffltfDil^ir ViJ- 4 6 
**Ka^J:**a*^bL*v^-efci9. Lfctf* 

ot»ii4 1 ^m&ztiz&wmmmmmLmi>m\<-m 
&\a*, «B»»bekWSiS*s»«snr. MMEue-cB 

[0 0 3 5] -tL-CK±Oj:5^UTlijESixfcJB^||. 
<b^T— *Fpo4 «rafeir*4^fltitei-5-<<3ir— tK> 

^m^, ak««4<oatA«fl!>ffiA3&si«»tn«, ^r-*? 

>7 1 3 fc#-r*»««fr«T<D * 5 Lt^t5 0 
$fci\ a«»4<Oj#IUP4 5«CK»fcEEA-lr>'*4 8 
^J:oT£E**r*UlU *©*ai«[JsiK<5v^T»»IMb 
x7-(7)Sf34 0«P4 3fi[|T'OJEE^Sr«l^i-^e 

»»iMb^r-«i»*fc^r— *v^lB*«[i:©^y7 F 

Tfc* ^ICJSCtxT- ^^l 3(Offl*35^^<^ 
»4MMbBWKrt?k:^»i:i-6*o»«*ra^ 

[0 0 3 6] ±3SLfcJ:5lJiw058iWlc«5«»§6Jt^ 

j:t«B»iMbacftR«;"coa**j»*fc kx-^-csu 

^!Mb*ltRJC^«**L5K*^*SrKSi-5©-C, 
*«»4-C©»Jfc*i:55Jfc*4:35S/<7V^U 

r r i(Dffi^K®si54 (oiiM&«B^Hi«<©ja*^s<3 

ift»fc©«»^ftb%»»IMbaitKlS©S«*B* 



9 



(6) 



^2 000-5 34 0 

10 



[0 0 3 7] Ht'I OlglE t ±i£ Lfc^tttfil <t OHffi 

^^3, 4^iaft«E^a^4aa-r5 0 ^ltis*^4 

[-0 0 3 8] ft:fc\ ±3fiUfc«T?tt, WlilCW 

efe«s«flbcos^*3R £&ff-r s i 5 t <dx 

oj«B« ft ^<offi(Z)«iB*r**> o r t> «t v \ 
[oo3 9] _bia*>*fle«-c«u &KU<o»mm 

Slit LTfc«fcl\, 
[0 0 4 0] 



[B4] 




Tri CC) 



[0041] *fc»*3i2<7>asM^J:ntf, efc«««*<o 

[0 0 4 2] W#*3^*Wfc.fctWi* &'SRfc<D±C 

[0 0 4 3] *LT»**4©»WcJ:*Ltf, KSfift 
*:HJ*-*-»^*)fcD, »*ofltJSrffift^(0*tB*S:«l3e 
T% R*<OttlMfc3ftSjE»cft9, 3kKRl£^ 

«rR9H-*fc«>©7n— hT*fc5„ 
[H 2 ] ttmtrttWRtt^ttR Lfc^f^oi* 

[H 3 ] *(D8kmB«:«*W^*"rHTfc*. 
[(14 ] R«fcJ;a«B»iE3ir-«l&»0*|jE«:*r 
ft 5^*(75«»*ft^6^y^^J*^i-B|-e*)S 0 
[H 5 ] ffi*S:^7 * t \^tzMttmt^T-m$ 

[W*G>RSJ] 

l- vmnm. 2-efcMk s-aahs. 4- 

&!CgI5> 6 7-*»» % 13-X7- 

2 4 -«?-«g«pses^ 4 i -mm, 4 

4-«B»IWfc3ir-tt|&*, 4 6, 4 7-»y 
1J\ 4 8-ffi*-fe^ 0 



[B5] 




Qpo4 (l/s) 



(7) 



4#§g 2000-5340 



111] [H2] 

(HID 



X t -y ~f 3 
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( u ^ - > ) 



[El 3] 




•c omm 




(72)36«# UUra 1EW 



(72)5SW# *B »- 



(8) 



#Bfl 2000-53403 



F $ — .A 4G040 EA02 EA06 EB16 EB43 

5H027 AA02 BA01 KK28 KK48 MM13 



